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What is already known on this subject?
-Pain associated with musculoskeletal disorders of the wrist or hand can have a significant impact on the activities of workers.
-Pain experienced in the wrist or hand can be as disabling as in other sites of the body.
What this study adds?
-Wrist or hand pain is highly prevalent in hospital nurses, resulting in considerable disability and absence from work.
-Somatisation tendency was significantly associated with wrist or hand pain.
-Repeated movement of the wrist or finger was significantly associated with wrist or hand pain.
-Workplace psychosocial factors did not show any association in the final model. 
INTRODUCTION
Healthcare workers, especially nurses, are particularly at risk of developing musculoskeletal disorders (MSDs). The most common MSD among nurses is low back pain with a prevalence of 36-75%, followed by shoulder pain (20-61%), neck pain (23-52%), and arm, elbow, wrist or hand (2-24%) pain [1] [2] [3] [4] [5] [6] [7] .
Pain associated with MSDs of the wrist or hand can have a significant impact on the activities of workers [8] , such as nurses, who are involved with regular manual handling activities, as well as fine movements of the hands and fingers. Pain experienced in the wrist or hand can be as disabling as in other sites of the body [9] . However, pain associated with wrist or hand MSDs among nurses has received less attention in clinical and occupational research compared to other anatomical sites, such as the neck, back and shoulder. This gap warrants urgent attention, considering the importance of wrist and hand movements in the work of nurses.
Large variations in the prevalence of pain associated with MSDs of the wrist or hand in nurses have been reported between countries, but it has not been investigated in Australia.
The 12 month prevalence of wrist or hand pain has ranged from 16% to 47% in studies conducted among nurses in Nigeria, Korea, Japan, New Zealand and Iran [6, [10] [11] [12] [13] [14] . The aetiology of MSDs of the wrist or hand has been found to be multifactorial; including physical, work organisational, psychosocial, individual or personal and socio cultural factors among general working populations [15] [16] [17] [18] . There are limited studies among nurses looking specifically at risk factors for wrist or hand pain. We identified only two studies, conducted among Iranian nurses, that specifically looked at wrist or hand pain [13, 14] . These studies found that wrist or hand pain was associated with both workplace physical and psychosocial Surawera IK, Hoe VCW, Kelsall HL, Urquhart DM, Sim MR. Physical and psychosocial factors associated with wrist or hand pain among Australian hospital-based nurses. Inj Prev. 2012. Inj Prev doi:10.1136/injuryprev-2011-040267 [Epud May 15, 2012] 5 factors [13, 14] , but the studies did not address other personal factors such as health beliefs and somatisation tendency (a general tendency to worry about common somatic symptoms).
There is some evidence that MSDs of the wrist or hand in a general working population are influenced by factors such as somatising tendency, low mood and culturally determined health beliefs [9] .
However, the relative importance of these factors and their role in pain associated with MSDs of the wrist or hand among nurses is not yet well understood. It is important to understand the contribution of personal, physical, and psychosocial factors on pain in the wrist or hand among nurses, if preventive measures are to be optimised.
The aim of this study was to investigate the prevalence and relative contribution of personal, physical and psychosocial factors associated with wrist or hand pain among hospital based nurses in Australia. Surawera 
METHODOLOGY
This cross-sectional study is the Australian arm of the International Study of Physical, Cultural and Psychosocial Influences on Musculoskeletal Symptoms and Associated Disability (CUPID Study) [10, 19] .
The study population consisted of all nurses working for three major public hospitals in Melbourne, Australia. The study was conducted between October 2009 and January 2010. All nurses working in these hospitals at the time of this survey were invited to participate in the study.
A personally addressed invitation letter, an information booklet describing the study and the study questionnaire were mailed to the study population. Nurses who did not return their questionnaire were sent a postcard reminder after two weeks. This was followed by a second mail package (including the questionnaire) two weeks later and a final mail package four weeks after that. The detailed recruitment process has previously been published [20] .
Study Instrument
The instrument used in this study included the core International CUPID study questionnaire and additional instruments on pain catastrophising, resilience, and mental and physical health.
The CUPID study questionnaire assessed socio-demographic characteristics, workplace physical and psychosocial factors, employment characteristics, somatisation tendency, health beliefs and musculoskeletal symptoms. The questions on musculoskeletal symptoms were adapted from the Nordic Questionnaire on musculoskeletal complaints [22] , and were accompanied by anatomical diagrams depicting the specified sites. Participants were asked if they had experienced wrist or hand pain which lasted for more than a day at any time during the past 12 months, and those who had were subsequently asked if they had experienced wrist or hand pain which lasted for more than a day at any time during the past month.
Workplace physical demands for wrist or hand pain were measured using a dichotomous scale for two strenuous tasks. The participants were asked "Does an average working day in the job involve use of a keyboard or typewriter for more than four hours in total?" and "Does an average working day in the job involved other tasks involving repeated movements of the wrist or fingers for more than four hours in total?" Workplace psychosocial factors were assessed based on the job control and demand model [23] . Job control was measured using three questions each with four likert scale options (often, sometimes, seldom and never/almost never) based on work timetables and breaks, and how and what the participants did at work. Job control was classified as 'low' when two or more responses were 'never/almost never'. High job strain was defined as having low job control and working under time pressure. Questions were also asked about job satisfaction (how satisfied have you been with your job as a whole, taking everything into consideration?), job security (how secure do you feel your job would be if you had a significant illness that kept you off work for three months?) and job support (when you have Personal factors were assessed using several instruments. Somatisation tendency was assessed using the somatisation scale of the Brief Symptom Inventory (BSI) [24] . Somatising tendency was defined as those reporting two or more out of the seven somatic symptoms (i.e.
nausea, faintness, dizziness, weakness, numbness in the body, chest pain and breathing difficulties) that were rated as at least moderately distressing in the past seven days [25] .
Pain catastrophising was measured with the Pain Catastrophizing Scale (PCS) [26] , a 13-item scale that measures the participant's expression of worry and excessive focus on negative aspects of the painful situation, expectations of negative outcomes and the inability to cope effectively with pain [27] . The options ranged from 'not at all' (score of zero) to 'all the time'
(score of four). The scores were summed and the total score ranged from 0-52. Pain catastrophising scores were categorised as high (≥75 percentile) and low (<75% percentile).
Fear-avoidance beliefs were assessed using questions from the Fear-Avoidance Beliefs
Questionnaire [28] . Participants were considered to hold fear-avoidance beliefs if they completely agreed that physical activity should be avoided as it might harm the arm and rest was needed for it to get better [19] .
Resilience refers to the dynamic process of positive adaptation in the face of stress or trauma [29] . It was assessed using the 10-item Connor Participants with a score of ≤25th percentile were categorised as having low resilience.
Mental and physical health and wellbeing was measured using the Mental Component Summary Scale (SF-12 MCS) and the Physical Component Summary Scale (SF-12 PCS) of the 12-item version of the Short Form Health Survey (SF-12 v2) [32] . The SF-12 MCS and SF-12 PCS scores were calculated using standard scoring algorithms, in which no missing data were allowed. The scores range from 0 to 100, with higher scores indicating greater physical and mental health [32] .
Limitation of the activities of daily living due to pain in the wrist or hand during the past month was assessed using five specified everyday tasks of writing, locking and unlocking doors, opening bottles, jars or taps, getting dressed and doing the jobs that are normally done around the house using a three-point likert scale with pre-defined ranges. Pain in the wrist or hand was considered disabling according to the number of everyday activities made difficult or impossible [18] . If one activity of daily living was restricted the disability was considered mild, while if two were restricted it was considered moderate and if three or more were restricted it was considered severe. Absence from work and medical consultations in the past 12 months due to wrist or hand pain were each assessed with a single question each.
Statistical analysis
The outcome measure was participants reporting wrist or hand pain for more than a day in the past month. Univariate and multivariable analyses were performed to examine the associations between the independent variables and wrist or hand pain in the past month 
RESULTS
A total of 1,119 (response rate 38.9%) nurses completed the questionnaires, of whom 1,111
were included in the study; eight were excluded as they worked less than four hours per week. The total nursing population were obtained from the hospitals' payroll as summary data based on the total nursing population employed at the time of the study. Demographic differences between the study participants and the total hospital nursing population were small; the participants consisted of a slightly higher proportion of females (91% vs. 87%),
were marginally older (mean age 41.5 vs. 39.3 years, same age range 21 to 74 years), and had a slightly greater proportion of full-time (38.2% vs. 31.8%) workers.
The prevalence of any pain in the wrist or hand in the past month was 15.3% (95% CI, 13.2 to 17.4%). Of those nurses with this pain, 20.0% had pain that was not disabling, 28.2% had mild disabling pain while 18.8% and 33.0% had moderate to severe disabling pain respectively. The prevalence of any pain in the wrist or hand in the past year in the study population was 22.5% (95% CI, 20.1 to 25.1%) and of these 13.6% took time off work and 42.6% sought medical advice for this pain. Table 2 presents the associations between employment characteristics and wrist or hand pain in the past month. Although working for 5 years or more in the current job showed a significant association in the univariate analysis it was not found to be significant in the multivariable regression model after adjusting for possible confounding factors. There was also no association with years of work or employment status. Table 3 presents the associations between workplace physical and psychosocial factors and wrist or hand pain in the past month. Associations were found for repeated movements of the wrist or finger for more than four hours, low job security and high job strain, after adjusting for age, gender, BMI, and other workplace physical and psychosocial factors. Table 4 present the associations between personal factors and wrist or hand pain in the past month. Somatisation tendency was significant associations with wrist or hand pain in the past one month after adjusting for age, gender, BMI and other personal factors, and better mental and physical health and wellbeing also gave lower odds after adjusting for the same factors.
While low resilience and pain catastrophising was significantly associated with pain in the wrist or hand in the past month in the univariate analysis, this became of only borderline significance after full adjustment. * Odds Ratios are adjusted for age, gender, BMI. ** Odds Ratios are adjusted for age, gender, BMI, somatisation tendency, pain catastrophising, fear avoidance beliefs, low resilience, and greater mental and physical health and wellbeing. †. Somatisation tendency defined as ≥2 symptoms out of 7 that were rated as at least moderately distressing. ‡. Pain catastrophising having scored ≥75th percentile (high). § Completely agreed or tended to agree that one should avoid physical activity when in pain, and that rest was needed for recovery. ¶ Low resilience defined as having resilience scored ≤25th percentile.
Table4 Associations between personal factors and wrist or hand pain in the past month
Surawera Table 5 presents the associations between significant workplace physical and psychosocial factors, and personal factors and wrist or hand pain in the past month after mutual adjustment. Significant associations were found only between repeated movements of the wrist or finger greater than four hours, somatisation tendency, and better physical health and wellbeing and wrist or hand pain in the past month in this final model. 
DISCUSSION
Our study findings show that pain of the wrist or hand is prevalent among hospital nurses, with around 15% experiencing pain in the past month and more than 20% experiencing pain in the past 12 months. This pain was also found to be severe enough for 14% to take time off work and for 43% to seek medical advice over the past year. For pain in the past month, work factors were not found to be related to wrist or hand pain, but several physical and personal psychosocial determinants were associated. However, after adjustment for each other in a final model, only repeated movements of the wrist/fingers for more than 4 hours, somatisation tendency, and better physical health and wellbeing were found to be significantly associated with wrist or hand pain in the past month.
The prevalence of self reported wrist or hand pain in the past month in Australian nurses in our study was double that of recently reported data in Japanese nurses (7%) [9] . Prevalence of musculoskeletal disorders has been noted to vary across occupational groups and over national boundaries [6] . Another study had found that the prevalence of musculoskeletal symptoms and associated disability were different among Indians residing in United
Kingdom and the Indian subcontinent [18] . Subjectivity of terms, variations in instruments, organisational differences in work settings and cultural differences in the perception and reporting of pain and other disorders are possible reasons for the variation in rates between different countries and studies [7] .
Repeated movement of the wrist or fingers for more than 4 hours, but not the use of a keyboard, was significantly associated with wrist or hand pain in the past month. This further extends the findings of a previous study [14] which found that repetitive motions with hands/or wrist was associated with increased odds of reporting wrist or hand musculoskeletal symptoms in nurses working in operating theatres [14] . Our findings indicate that while keyboard usage might not be a key factor, other activity involving the hand and wrist movement are important. While longitudinal studies would provide stronger evidence, our findings suggest that to prevent wrist or hand pain among hospital nurses there is a need to focus on reduction of time spent on repetitive wrist or hand movements, perhaps through the inclusion of supplementary breaks or more diverse schedules of duties.
Our study showed that somatisation tendency, a process by which psychological distress is expressed as physical symptoms, was significantly associated with wrist or hand pain among nurses. Our finding that somatising tendency is significantly associated with wrist or hand pain in the past month is consistent with a study from Japan of a group of nurses, postal workers and office workers [9] .
We found that workplace psychosocial factors were not associated with self-reported wrist or hand pain in the past month among nurses in the final model, although high job strain and job insecurity were related to wrist or hand pain in the model looking only at workplace physical and psychosocial factors. Our findings differ from a previous systematic review which found that high job stress and non-work related stress are consistently associated with upper limb musculoskeletal symptoms, however the review did not include studies investigating personal psychosocial factors like somatisation tendency [33] . Our findings indicate that personal factors like somatisation tendency, and physical health and wellbeing may play an important role in determining the reporting of wrist or hand pain. It highlights the importance of considering the impact of personal factors in programmes to reduce the impact of wrist and hand MSDs in nurses.
A strength of our study was that we used validated instruments, which increased the internal validity of the study. A variety of physical, psychosocial and personal risk factors were examined, with physical factors adjusted for in the analysis of psychosocial factors as they have previously been recognised as important confounders [10, 34] .
Our study has some potential limitations. Due to the cross-sectional nature of the study, the cause and effect relationship between the parameters could not be established. However, demonstrating that there is an association between personal factors and wrist or hand pain provides a focus for future longitudinal studies. Response bias for the prevalence estimates is another possible problem, but our comparison of the study group with the overall nursing study population suggest that they were similar on demographic and employment status data factors and that respondent bias would have been limited. Recall bias may have occurred whereby participants with MSDs may have been more likely to report exposure to physical, psychosocial and personal risk factors. While a possible source of error was incomplete recall of symptoms, most of our analysis was based on pain and disability that was reported in the past month. A limitation of pain assessment is that it was self-reported, and that the duration of pain experienced by a participant during the past month may have varied.
CONCLUSION
In conclusion, this study found that wrist or hand pain is highly prevalent in hospital nurses, resulting in a considerable proportion experiencing disability and requiring time off work and medical attention. The findings of this study highlight the importance of both personal and physical factors, particularly repeated movements for greater than four hours, somatising tendency, and physical health and wellbeing in occupational wrist and hand pain among nurses. We also found weaker evidence that job strain, job insecurity, and pain
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